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Method for Treating Autoimmune Diseases 

FIELD OF THE INVENTION 

The present invention is directed to a method for treating autoimmune diseases. 
According to the present invention, various sulfamate compounds, including topiramate, 
are used for treating autoimmune diseases. 

BACKGROTJN D OF INVENTION 

Compounds of formula (1): 



.CH 2 OS0 2 NHR., 




R4 - R3 (1) 

are known antiepileptic compounds that are highly effective anticonvulsants in 
animal tests (Maryannoff et al. J. Med Chem. 1987, 30, 880-887; Maryannoffet al, 
Bioorg. Med. Chem. Lett. 1993, 3, 2653-2656; Shank et al., Epilepsia 1994, 35, 450-460; 
Maryannoffet al., J. Med. Chem. 199S 41, 1315-1343). These compounds are described 
for example in US Patents: No. 4,513,006, No. 5,242,942, and No. 5,384,327. 

One of these compounds 2,3:4,5-bis-0-(l-methylethyhdence)-P-D-fructopyranose 
sulfamate known as topiramate has been demonstrated in clinical trials of human epilepsy 
to be effective as adjunctive therapy or as monotherapy in treating simple and complex 
partial seizures and secondarily generalized seizures ( Faught et al., Epilepsia 1995, 36 
(Sr), 33; S.K. Sachdeo et al. Epilepsia 1995, 36 (S4), 33; GLAUSER, Epilepsia 1999, 40 
(S5), S71-80; SACHDEO, Clin. Pharmacol 1998, 34, 335-346), and is currently 
marketed for the treatment of seizures in patients with simple and complex partial 
epilepsy and seizures in patients with primary or secondary generalized seizures in the 
United States, Europe and many other markets throughout the world. 

Compounds of formula (1) were initially found to possess anticonvulsant activity 
in the traditional maximal electroshock seizure (MES) test in mice (Shank et al. 
Epilepsia 1994, 35, 450-460). Subsequent studies revealed that compounds of formula 
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(1) were also highly effective in the MES test iii rats. Topiramate was also found to 
effectively block seizures in several rodent models of epilepsy ( Nakamura et al., Eur. J. 
Pharmacol 1994, 254, 83-89), and in an animal model of kindled epilepsy (Wauquier et 
al., Epilepsy Res. 1996, 24, 73-77). 

More recently, Shank et al, in U.S. Patent No. 5,760,006 disclosed the use of 
compounds of formula (I) for the treatment of psoriasis. Shank et al., in PCT Publication 
WO 00/61138 disclose the use of compounds of formula (I) for the treatment of chronic 
neurodegenerative disorders. Turski, et al., in PCT Publication WO 00/01376 suggest the 
use of compounds of formula (I) along with a myriad of other compounds for the 
treatment of demyelinating disorders. Lomia in WO 00/66096 suggest the use of certain 
compounds of Formula (1) along with a number of other compounds for asthma. 

Autoimmune diseases afflict millions of Americans. Most autoimmune diseases 
strike women more often than men; in particular, autoimmune diseases often affect 
women of working age and during their childbearing years. 

The immune system is a complicated network of cells and cell components (called 
molecules) that normally work to defend the body and eliminate infections caused by 
bacteria, viruses, and other invading microbes. One of the classically accepted features 
of the immune system is the capacity of the immune system to distinguish between the 
self and the non-self or foreign materials within the body. Autoimmunity is the 
breakdown of one or more of the basic mechanisms regulating immune tolerance 
resulting in the immune system's inability to recognize the self as non-foreign. If a 
person has an autoimmune disease, the immune system mistakenly attacks the self, 
targeting the cells, tissues and organs of a person's own body. Autoimmune diseases are 
the result of the immune system's response to the self and the resulting pathologic 
consequences resulting from this self-reactivity. The essential feature of an autoimmune 
disease is therefore tissue injury caused by the immunologic reaction of the organism's 
immune system to its own tissues or other systems. 

There are many different autoimmune diseases, and they can each affect the body 
in different ways. The different types of autoimmune diseases form a spectrum, from 
those specifically affecting a single organ to systemic disorders with involvement of 
many organs. Systemic autoimmune diseases differ from organ-specific diseases in that 
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pathologic lesion, for systemic autoimmune are found in multiple diverse 

organ, and tissues. For example, in multiple sclerosis, the autoimmune reaction is 
dneoted against (he brain, whereas in Crohn's disease, me autoimmune reaction is 
directed agains, me gut In other autoimmune diseases such as systemic lupus 
erythematosus (lupus), affected tissues and organs may vary among individual with me 
same , dtsease. One person with lupus may have affected skin and join, whereas another 
may have affected skin, kidney, and lungs. Ultimate* damage to certain tissues by the 
tmmune system may be pennanent, as with destiuction of msmin-producing colls of the 
pancreas m Type 1 diabetes meltitus. 

Most, if no, aft, autoimmune diseases can be classified as systemic because the 
^•^^^^^^^^^^.^ 
htm tinge, or manifest injury in specific tissues or organs. However, autoimmune 
<«« are often characterized as organ or tissue specific if the immune cefts Urge, (or 

locahzeaOspecmeorgansortissuesatmayatemicffmeimmm.eceftamrge.mmtipte 
organs or tissues. 

^"^apecMeautoimmurtedisomeramchde.butarenotltinitedto 
Grave* disease, Hashimoto, thy^ditis, autoimmune polyglandrdar syndrome, ins*, 
dependen, diabetes mellftus, uumnmreaiston, diabetes meffitus, immune-mediated 
mfetumy, au toinmime ^ ^ & ^ 

dermafitis hemetifmmis, autoimmune alopecia, vitihgo, autoimmune hemo.ytic anemia, 
rdtopamte thrombocytopenic pmpura, amommmne thrombocytopenic pmpura, penticioua 
anenua, myaethenia gravis, multipte sclerosis, Gufflain-Barri syndrome, stiff-man 
ayndmme, acute rheumatic fever, aympametic ophthalmia, Goodpastirre's ayndmme 
autounmune uveitis, temporal artertis, Heche's disease, Crohn's disease, uicerative ' 
cohtia, pnma^ bilary ctahoaia, autoimmune hepatitis, autoimmune oophoritis 
fibromayalgi., poiymyositis, dermatomyostia, ankylosing spondylitis, psoriasis 
Takayaahu arteritis, panniculitis, pemphigoid, vaacuhtia of unknown origin, anca 
negative vasculitis and anca poaitive vaaculitis. 

Systemic specific autoimmune disorders include, bu, am no, limited ,„, systemic 
lupus erythematosus, psoriatic arthritis, meumatoid artbritia, schJercKtama, systemic 
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necrotizing vasculitis, Wegener's granulomatosis, CREST syndrome, antiphospholipid 
syndrome and Sjogren's syndrome. 

In addition, there exist a number of disorders which exhibits possible autoimmune 
type expressions, such as eosinophilic gastroenteritis, atypical topical dermatitis, 
cardiomyopathy, postinfectious syndromes such as postinfectious endomyocarditis, and 
the like. 

Autoimmune diseases may affect any organ or tissue systems including, but not 
limited to, the central or peripheral nervous system, the gastrointestinal system, the blood, 
endocrine glands, adrenal glands, skin, connective tissue, the skeletal system (including 
bones and joints), the respiratory system (including the lungs), the cardiovascular system 
(including blood vessels and the heart), genitalia, eyes, muscles, and the like. 

Accordingly, significant efforts have been underway to develop treatments for 
autoimmune diseases. However, there still remains a need for methods for treating 
autoimmune diseases. 

SUMMARY OF INVENTION 

It has been found according to the present invention that compounds of the 
formula (I), as defined below, are useful in treating autoimmune diseases. The present 
invention is directed to a method for treating an autoimmune disease, comprising 
administering to a subject in need thereof, a therapeutically effective amount of a 
compound of formula (I) 




wherein 

X is CH 2 or oxygen; 

Ri is hydrogen or alkyl and 

R 2 , R 3 , R4 and R 5 are independently hydrogen or lower alkyl and, when X is CH 2> 
R4 and R 5 may be alkene groups joined to form a benzene ring and, when X is oxygen, R2 
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and R 3 and/or R4 and R 5 together may be a methylenedioxy group of the following 
fonnula (II): 




wherein 



(n) 



R6 and R 7 are the same or different and are hydrogen, lower alkyl or are alkyl and 
are jomed to form a cyclopentyl or cyclohexyl ring. 

DETAILED DESCRTPTTni y OF THF TNVirm™ N 

The present invention is directed to a method for treating autoimmune diseases 
compnsmgadnnni^^^ 
of a compound of fonnula (I) 

/ \ / CH 2 OS0 2 NHRi 

R 4 R 3 
wherein X, R, R 2 , R 3 , R, and R 5 are as herein denned. 

In an embodiment of the present invention is a method for treating an 
autounmune disease comprising administering to a subject in need thereof a 

merapeuncany effective amountof a compound offormula (I) wherein the compound of 
formula (I) is topiramate. 

In an embodiment of the fav e ntitm , & lbeBlpaaicmy effectiye ^ 

me compos of fonnula (I) is in to range of about 5 „ ^ m fflg ^ fc ^ 
embodiment of the present invention, me therapeutically effective amount of the 

com^d„fformma(I)i S m,he ra „ g eofahon, 5to ah„ut250 mg dai Iy .I„ astfflfcrther 
embodiment of the present invention, the therapeutieally effeedve amomit of me 

compos of mt^aWismmerangeofaboutSto about .OOmgdaily. myetanomer 
embedment „f u* present ^ ampm&My effecave rf ^ 

compound of fomtma (I) is m me nmge of about 5 to about 50 mg daily. m yet another 



5 



WO 03/041697 PCT/U SO 2/36408 

embodiment of the present invention, the therapeutically effective amount of the 
compound of formula (I) is in the range of less than about 50 mg daily. 

In an embodiment of the present invention, the autoimmune disease is an organ or 
tissue specific autoimmune diseases. In another embodiment of the present invention, the 
autoimmune disease is a systemic autoimmune disease. In yet another embodiment of the 
present invention, the autoimmune disease is a disorder which exhibits autoimmune type 
expressions. 

In yet another embodiment of the present invention, the autoimmune disease is 
autoimmune disease affecting a biological system selected from the group consisting of 
the central nervous system; the peripheral nervous system; the gastrointestinal system; 
the blood; blood vessels; the heart; an endocrine gland; an adrenal gland; the skin; the 
bones; the joints; the lungs; muscles; genitalia; eyes and connective tissue. 

In an embodiment of the present invention is a method for treating an 
autoimmune disease selected from the group consisting of Graves' disease, Hashimoto's 
thyroiditis, autoimmune polyglandular syndrome, insulin-dependent diabetes mellitus, 
insulin-resistant diabetes mellitus, immune-mediated infertility, autoimmune Addison's 
disease, pemphigus vulgaris, pemphigus foliaceus, dermatitis herpetiformis, autoimmune 
alopecia, vitiligo, autoimmune hemolytic anemia, idiopathic thrombocytopenic purpura, 
autoimmune thrombocytopenic purpura, pernicious anemia, myasthenia gravis, Guillain- 
Barre syndrome, stiff-man syndrome, acute rheumatic fever, sympathetic ophthalmia, 
Goodpasture's syndrome, autoimmune uveitis, temporal artertis, Bechet's disease, 
Crohn's disease, ulcerative colitis, primary bilary cirrhosis, autoimmune hepatitis, 
autoimmune oophoritis, fibromayalgia, polymyositis, dermatomyostis, ankylosing 
spondylitis, Takayashu arteritis, panniculitis, pemphigoid, vasculitis of unknown origin, 
anca negative vasculitis, anca positive vasculitis, systemic lupus erythematosus, psoriatic 
arthritis, rheumatoid arthritis, scleroderma, systemic necrotizing vasculitis, Wegener's 
granulomatosis, CREST syndrome, antiphospholipid syndrome, Sjogren's syndrome, 
eosinophilic gastroenteritis, atypical topical dermatitis, cardiomyopathy, post-infectious 
syndromes and postinfectious endomyocarditis. 

In another embodiment of the present invention, the autoimmune disease is 
selected from the group consisting of Graves' disease, Hashimoto's thyroiditis, 
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Benson s drsease, pemphigus vulgaris, pemphigus ftliaMB> r. 

oy.op.ic p^ autommimie toombocytopmic 

sympathetic ophlhataia, Goodpastoe', nienmauc fever, 

BM disease CMm s 7^ ' ai " 0mm,Une ""^ ' OT! " >raI 

dasease, Crohn s drsease, ulcerative coiitis, prtaary bilary cirrhosis 

Oophoritis, fltemayalfe • 

denoa^^ _ 
vascuhtisor^o^^^^ 

>™^p Srai atica n htitis,*ea mat „ i d arthritis, scHerode™™? 

Sjogren, syndrome, eosinophilic gastioenterius, aspics, topica, dLtitis 
^^.P-^uasy^^^.^^^^ 

^^-^enrofaepresenttaventio^amethodfor^aw^ 
autmmmune disease selected from the group consisting of Graves' disease, Hashimoto's 
auto 1 nun m epo,y gta dular S y.dmme, hrsuuu-dependcnt diahetea JZT 

alopema, vntihgo, autiuuunune hemolytic anemia, idiopathic utrombocytopeuic purnur. 

syndrome, stiff-man syndrome, acute rheumatic fever, sympathetic opMlata . 
^^^-^uvei^tesnp^^,^,^ 

autennmune oophoritis, flWyafc , polyn , yosMs> ^ JT* 

T^yashu ^ pempMgojt ^ 

anca negative vasculitis and anoa positive vaaouhtis. 

to ™ ta ^dh n en t of t hep reSM , m ve„tion, i sameti^df„r tre a t mgan 
an.om.nmte draease se,eo,ed fa, the gmup consisting of system, lup, eryCti,™ 
paonatic arthritis, rheumatoid arthritis solemd.™, . erythematosus, 

™us, scleroderma, systemic necrotizing vasculitis, 
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Wegener's granulomatosis, CREST syndrome, antiphospholipid syndrome and Sjogren's 
syndrome. 

In another embodiment of the present invention, is a method for treating an 
autoimmune disease selected from the group consisting of eosinophilic gastroenteritis, 
atypical topical dermatitis, cardiomyopathy and postinfectious syndromes. In yet another 
embodiment of the present invention, is a method for treating an autoimmune disease 
selected from the group consisting of eosinophilic gastroenteritis, atypical topical 
dermatitis, cardiomyopathy, postinfectious syndromes and endomyocarditis. 

In yet another embodiment of the present invention, the diseases treated according 
to the present invention include autoimmune diseases of the nervous system such as 
myasthenia gravis, autoimmune neuropathies such as Guillain-Barre and autoimmune 
uveitis; autoimmune diseases of the blood such as autoimmune hemolytic anemia, 
pernicious anemia and autoimmune thrombocytopenia; autoimmune diseases of the blood 
vessels such as temporal artertis; anti-phospholipid syndrome; vasculitides such as 
Wegener's granulomatosis and Behcet's disease; autoimmune diseases of the skin such as 
dermatitis herpetiformis, pemphigus vulgaris and vitiligo; autoimmune diseases of the 
gastrointestinal system such as Crohn's Disease, ulcerative colitis, primary bilary 
cirrhosis and autoimmune hepatitis; autoimmune diseases of the endocrine glands such as 
type 1 or immune-mediated diabetes mellitus, Grave's disease, Hashimoto's thyroiditis, 
autoimmune oophoritis and orchitis, autoimmune diseases of the adrenal gland; 
autoimmune diseases of the connective tissue disease such as rheumatoid arthritis, 
fibromyalgia, systemic lupus erythematosus, scleroderma, polymyositis, dermatomyostis; 
spondyloarthropathies such as ankylosing spondylitis and Sjogren's syndrome; and 
disorders exhibiting autoimmune type expressions such as eosinophilic gastroenteritis 
and atypical topical dermatitis. 

In yet another embodiment of the present invention, the autoimmune disease is 
selected from the group consisting of psoriatic arthritis, rheumatoid arthritis, insulin 
dependent diabetes, insulin resistant diabetes, systemic lupus erythematosus, 
fibromalaygia, Grave's disease, Crohn's disease, pernicious amenia, temporal arteritis, 
ulcerative colitis, scleroderma and myasthenia gravis. Preferably, the autoimmune 
disease is selected from the group consisting of psoriatic arthritis, rheumatoid arthritis, 
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tap. abromalaygja> ^ ^ ^ 

a^a, ^ ^ ^ ^ scteodam ^ 



k y«« another embodiment ottbc presM tavention . , 

ute, s^veaafcop^ ™ fa 

»»■ p^edu^, ^atopic di^, ^ ^ J 

^ uros, ,s, roe^ocoeoenna, ^ 
TO acr. pancreas ^ ^ 

« w fet, ^ p * TOl 



9 



WO 03/041697 



_PCT/US02/36408 



organomegaly, endocrinopathy, monoclonal gammopathy, and skin changes syndrome), 
polyneuropathy, organomegaly, endocrinopathy, monoclonal gammopathy, skin changes 
syndrome, antiphospholipid syndrome, pemphigus, scleroderma, mixed connective tissue 
disease, idiopathic Addison's disease, chronic active hepatitis, primary billiary cirrhosis, 
vitiligo, vasculitis, post-MI cardiotomy syndrome, type IV hypersensitivity , contact 
dermatitis, hypersensitivity pneumonitis, allograft rejection, granulomas due to 
intracellular organisms, drug sensitivity, metabolic/idiopathic, Wilson's disease, 
hemachromatosis, alpha- 1 -antitrypsin deficiency, hashimoto's thyroiditis, osteoporosis, 
hypothalamic-pituitary-adrenal axis evaluation, primary biliary cirrhosis, thyroiditis, 
encephalomyelitis, cachexia, cystic fibrosis, neonatal chronic lung disease, chronic 
obstructive pulmonary disease (COPD), familial hematophagocytic lymphohistiocytosis, 
dermatologic conditions, alopecia, nephrotic syndrome, nephritis, glomerular nephritis, 
acute renal failure, hemodialysis, uremia, toxicity, preeclampsia, okt3 therapy, anti-cd3 
therapy, cytokine therapy, chemotherapy, radiation therapy (e.g., including but not 
limited to asthenia, anemia, cachexia, and the like), and chronic salicylate intoxication. 

In yet another embodiment of the present invention is a method for the treatment 
of psoriasis comprising adrninistering to a subject in need thereof less than about50 mg 
daily of a compound of formula (I), preferably topiramate. 

In yet another embodiment of the present invention is a method for the treatment 
of multiple sclerosis comprising administering to a subject in need thereof of less than 
about50 mg daily of a compound of formula (I), preferably topiramate. 

The sulfamate compound of the present invention are of the following general 
formula (I): 




(1) 



wherein 



X is CH 2 or oxygen; 
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Ki is hydrogen or alkyl and 

7 °— to 

are jomed ,„ f„ m , cyclopentyl or cyclohexyl ^ » « and 

methyl, «W .so-propy, md ^ x . s 

a benzene rtag ted to to JJTT. 

tte alkaMeny! g^p -C-CHKB-CH-. *" " y 

bofl, . A Tf" ^ ° f ° ffo,mU,a *» wt -* X U oxygen ^ 

-here* X . CH 2 and R, and R s a™ joined ,e fenn a benzene nng. A dnrd of 

l*eco„poonds of fonnoh, (D^ayhe ^ized „ yfte foBowingmettods . 
« Reaction of an alcohol of the fonnola RCIfcOH will, a 

2rr a,eofttefonnuiaciso!NHiorciso2NHR ' tata p--° f a 

20 ,o 25 C and m a solvent soch as tol uene, THF, or dtaethytfonnannde wherein 
R.sa ffl o,etyofthefonowin 8 fo„nula(ni): 
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(b) Reaction of an alcohol of the formula RCH 2 OH with a 
sulfurylchloride of the formula SO2CI2 in the presence of abase such as 
triethylamine or pyridine at a temperature of about -40 to 25 C in a solvent such 
as diethyl ether or methylene chloride to produce a chlorosulfate of the formula 
RCH2OSO2CI may then be reacted with an amine of the formula R1NH2 at a 
temperature of about 40 to 25 C in a solvent such as methylene chloride or 
acetonitrile to produce a compound of formula (I). The reaction conditions for (b) 
are also described by Tsuchiya, et al. in Tetrahedron Lett,, 1978, 3365 

(c) Reaction of the chlorosulfate RCH 2 0S0 2 C1 with a metal azide 
such as sodium azide in a solvent such as methylene chloride or acetonitrile yields 
an azidosulfate of the formula RCH 2 OS0 2 N 3 as described by Hedayatullah in 
Tetrahedron Lett. 1975, 2455. The azidosulfate is then reduced to a compound of 
formula (I) wherein R 1 is hydrogen by catalytic hydrogenation, e.g. with a noble 
metal and H 2 or by heating with copper metal in a solvent such as methanol. 

The starting materials of the formula RCH 2 OH may be obtained commercially or 
as known in the art. For example, starting materials of the formula RCH 2 OH wherein 
both R 2 and R 3 and R4 and R 5 are identical and are of the formula (IT) may be obtained by 
the method of Brady in Carbohydr. Res. 1970, 14, 35 or by reaction of the trimethylsilyl 
enol ether of a R6COR7 ketone or aldehyde with fructose at a temperature of about 25°C, 
in a solvent such a halocarbon, e.g. methylene chloride in the presence of a protic acid 
such as hydrochloric acid or a Lewis Acid such as zinc chloride. The trimethylsilyl enol 
ether reaction is described by Larson, et al. in J. Org. Chem. 1973, 38 3935. 

Further, carboxylic acids and aldehydes of the formulae RCOOH and RCHO may 
be reduced to compounds of the formula RCH 2 OH by standard reduction techniques, e.g. 
reaction with lithium aluminum hydride, sodium borohydride or borane-THF complex in 
an inert solvent such as diglyme, THF or toluene at a temperature of about 0 to 100 °C, 
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=.g. as described by H.O. House in ■■ Mo6em SynthericReacrion,", J- Ed pages 45 to 
144(1972). pages 45 to 

™ e 7 P °' mdsoffe ™^a)maya b obe n adeb yfl ,ep r „ce Ssdis el„se< i US 
£-« ^.4^3,000, No. 5, 242> ,4 2 , No. S,3S4,3 27 sad No .5 ,760,006 which are ' 
incorporated by reference herein. 

"» 0) include the various iudividuaj isom™ well . 

*ep 1 a n eof 1 hed ra ™ g ,of RiRj>RjaIldRs0nthe6 . memberoJ 

oxygen of the methyfeneriioxy group (n) „ attache, „a the ^ ride o„he 6 - m » bered 

A S eaedberett,d Mto .. autotamed . MK ,,^ incIudeorsffiorassue 

spectSc auto,mmune diseases, amende diaeaaea and diaeaaea which exhibit 

autonnmuue type expression, m vaiSl: ^ mUm ^ ^ 
disease, Hashimoto, autoimnmnepoWand^s^ 

autounnmne Addiso „, s ^ wh .^ ^ ^ ^ 

autoimnmne aiopeeia vitihgo, mt ^ mmt imolytic 

myaatteura gmvia, GuilWn-Ba^ syudrom,, stiff-man ayad^e, acute ri.euu.attc fev* 

ophtbabnia, Goo^s syntirome, au.ouuu.uue uveitis, m 
Beche, . drsease, Cbohn's diaeaae, "le«arivee. 1 iri s ,p lim ^b i ^c W .ori s 
autoumntme hepatitis, au.ouuu.une oophoritis, fibromayaigia, polymyositis 
dennatomyosris, ankylosing spoodyUtta, Taxayaahu arteritis, paunioubtta, pemphigoid 
vascuhtts of unxno™ origin, aueauegattve vascuhtis, anca positive vaJLa, ay^c 
lupus erythematosus, psoriatic arthritis, rheumatoid arthritis, schlerodenna, systemic 

Z WeSeOKJS «— CWW symbome, autipbospbobpid 

yndrome, S.dgreu, syrrdrome, eosinophilic gasttoenteritts, atypiea, topica, demM L 
eerdromyopamy, post-infectious syndmmes, postinfeetious eudomyocarditia 

^"^speeificauroiumtunedrseasesiuotode.Gmves.diseaae 
Hasmmoro.my^iditis, autoimmune polyglandular syndrome, banuu-dcpenden. 
drabetes melhtus, iusubn-resistan, diabetes melbma, immm.e-mema.ed mfertiiity 
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autoimmune Addison's disease, pemphigus vulgaris, pemphigus foliaceus, dermatitis 
herpetiformis, autoimmune alopecia, vitiligo, autoimmune hemolytic anemia, idiopathic 
thrombocytopenic purpura, autoimmune thrombocytopenic purpura, pernicious anemia, 
myasthenia gravis, Guillain-Barre syndrome, stiff-man syndrome, acute rheumatic fever, 
sympathetic ophthalmia, Goodpasture's syndrome, autoimmune uveitis, temporal artertis, 
Bechet's disease, Crohn's disease, ulcerative colitis, primary bilary cirrhosis, 
autoimmune hepatitis, autoimmune oophoritis, fibromayalgia, polymyositis, 
dermatomyostis and ankylosing spondylitis, Takayashu arteritis, panniculitis, 
pemphigoid, vasculitis of unknown origin, anca negative vasculitis and anca positive 
vasculitis. 

Systemic autoimmune diseases include, systemic lupus erythematosus, psoriatic 
arthritis, rheumatoid arthritis, scleroderma, systemic necrotizing vasculitis, Wegener's 
granulomatosis, CREST syndrome, antiphospholipid syndrome and Sjogren's syndrome. 

As used herein, the term "disorder which exhibit autoimmune type expressions" 
shall mean any disorder which results in elevated levels of auto-antibodies and is not 
otherwise characterized as an autoimmune disease. Suitable examples include, but are 
not limited to eosinophilic gastroenteritis, atypical topical dermatitis, cardiomyopathy, 
postinfectious syndromes such as postinfectious endomyocarditis, and the like. 

As used herein, unless otherwise noted, the term "immune related diseases" shall 
mean any disease or disorder which is characterized by the presence of an immune 
system response that induces a cell, tissue, organ or multisystem pathology or which is 
due to a malfunction of any part of the immune systems, including rheumatoid arthritis, 
juvenile rheumatoid arthritis, systemic onset juvenile rheumatoid arthritis, psoriatic 
arthritis, ankylosing spondilitis, gastric ulcer, seronegative arthropathies, osteoarthritis, 
inflammatory bowel disease, ulcerative colitis, systemic lupus erythematosis, 
antiphospholipid syndrome, iridocyclitis/uveitis/optic neuritis, idiopathic pulmonary 
fibrosis, systemic vasculitis/wegener's granulomatosis, sarcoidosis, orchitis/vasectomy 
reversal procedures, allergic/atopic diseases, eczema, allergic contact dermatitis, allergic 
conjunctivitis, hypersensitivity pneumonitis, transplants, organ transplant rejection, graft- 
versus-host disease, systemic inflammatory response syndrome, sepsis syndrome, gram 
positive sepsis, gram negative sepsis, culture negative sepsis, fungal sepsis, neutropenic 
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fever, urosepsis, meningococcemia, trauma/heanorrhage, bums, ionizing radiation 
exposure, aoute pancreatitis, adult respiratory distress syndrome, rheumatoid arthritis 
alcohol-mduced hepatitis 

pathology, sickle cell anemia, nephrosis, atopic diseases, hypersensitity reactions 
conjunctivitis, endometriosis, urticaria, systemic anaphalaxis, dermatitis, pernicious 
anemia, hemolytic disesease, thrombocytopenia, graft rejection of any organ or tissue 
bdney transplant rejection, heart transplant rejection, liver transplant rejection, pancreas 
transplant rejection, lung transplant rejection, bone marrow transplant (BUT) rejection 
slon allograft rejection, cartilage transplant rejection, bone graft rejection, small bowel 
transplant rejection, fetal thymus implant rejection, parathyroid transplant rejection, 
xenograft rejection of any organ or tissue, allograft rejection, anti-reoeptor 
hypersensitivity reactions, Graves disease, Raynoud's disease, type B insulin-resistant 
diabetes, myasthenia gravis, antibody-meditated cytotoxicity, type in hypersensitivity 
reactions, systemic lupus erythematosus, POEMS syndrome (polyneuropathy 
organomegaly, endocrinopathy, monoclonal gammopathy, and skin changes syndrome) 
polyneuropathy, organomegaly, endocrinopathy, monoclonal gammopathy, skin change! 
syndrome, ^phospholipid syndrome, pemphigus, scleroderma, mixed connective tissue 
disease, idiopathic Addison'sdisease, chronic active hepatitis, primary billiary cirrhosis 
vitiligo, vasculitis, post-MI cardiotomy syndrome, type IV hypersensitivity , contact ' 
dermanus, hypersensitivity pneumonitis, allograft rejection, granulomas due to 
mtracellular organisms, drug sensitivity, metabohc/idiopathic, Wilson's disease 
hemachromatosis, alpha- 1 -antitrypsin deficiency, hashimoto's thyroiditis, osteoporosis 
hypomalamic-pituitary-adrenal axis evaluation, primary biha^ cirrhosis, thyroiditis ' 
encephalomyelitis, cachexia, cystic fibrosis, neonatal chronic lung disease, chronic ' 
obstructive pulmonary disease (COPD), familial hematophagocytic lymphobistiocytosis 
dermatologic conditions, alopecia, nephrotic syndrome, nephritis, gl om erular nephritis ' 
acuterenal failure, hemodialysis, uremia, toxicity, preeclampsia, okt3 therapy, anti-cds' 
therapy, cytokine therapy, chemotherapy, radiation therapy (e.g., including but not 
limited toasthenia, anemia, cachexia and the like), chronic salicylate intoxication 
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As used herein, unless otherwise noted, the term "subject" or "patient" 
shall mean an animal, preferably a mammal, more preferably a human, who is the object 
of treatment, observation or experiment. 

As used herein, unless otherwise noted, the term "therapeutically effective 
amount" shall mean that amount of active compound or pharmaceutical agent that elicits 
the biological or medicinal response in a tissue system, animal or human that is being 
sought by a researcher, veterinarian, medical doctor or other clinician, which includes 
alleviation of the symptoms of the disease or disorder being treated. 

The following non-limiting examples are presented to further illustrate the present 
invention and to aid in the understanding of the invention, and are not intended and 
should not be construed to limit in any way the invention set forth in the claims which 
follow hereafter. 

Example 1 

A patient suffering from multiple sclerosis was administered 15 mg per day of 
topiramate. The dosage was increased after 15 days to 30 mg per day. At 15 mg, the 
patient's involuntary stretch rigid response stopped and the patient was able to get out of 
bed without falling backward when his feet touched the floor for the first time in nine 
years. However, the higher dose of 30 mg reversed this benefit and the dose was then 
lowered to 12.5 mg per day. This spastic rigid response is no longer present and the 
beneficial effect has continued for more than 10 months. 

Example 2 

A patient suffering from diabetes, Type 1, was administered 25 mg per day of 
topiramate for 10 days, which was then increased to 50 mg per day. The patient's blood 
glucose levels began to decrease with no change in diet or insulin dose from peaks of 375 
to 400 mg/DL and averaging above 220 to a range of 1 80 to 220 mg/DL after a three 
week period with a further reduction to between 160 and 180 mg/DL after three more 
weeks and remaining in that range for a follow-up period of 16 weeks. 

Example 3 

A patient suffering from rheumatoid arthritis was administered 25 mg per day of 
topiramate with an increase every 10 days by 25 mg until 25 mg, 3 times per day, was 
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achieved. The patient previously took 3 or 4 tablets per day of lortab, seven 2 5 mg 
tablets of methotrexate once a week, 200 mg per day of minocycline and 1 0 mg per day 
of prednisone. 

Upon the treatment with topiramate, the patient reported a significant decrease in 
pam and was able to slowly discontinue the use of lortab (i.e. hydrocodone bitartrate) a 
semisynthetic narcotic analgesic, without the reoccurrence of pain. Also, the prednisone 
was reduced to 5 mg per day, the minocycline was discontinued, and the methotrexate 
was decreased to five 2.5 mg tablets once a week, with decreased pain and increased 
mobility. This benefit has continued for 15 weeks. 

Example 4 

An adolescent patient suffering from rheumatoid arthritis began taking 15 mg per 
day of topiramate for one week, which was then increased by 15 mg weekly until 45 mg 
per day, in three divided dosages of 15 mgeach, was reached. The patient previously 
took 3 to 5 mg of prednisone daily. At 15 mg twice a day, the patient described a 40- 
50o/„ decrease in pain, which increased to a 70% reduction at 45 mg per day. Over the 
next two months, the prednisone was decreased to 0.5 mg/day with maintenance of 
benefits. This has continued for four months. 

Example 5 

A patient suffering from psoriatic arthritis began taking 15mgperdayof 
topiramate. After one week the dose was increased to 15 mg twice per day, at which time 
there was some improvement in skin lesions and decreased joint pain. After a further 
increase to 15 mg every morning and 30 mg every evening, the patient was able to more 
easily get out of bed after one month at this dose. When the dose was increased slightly 
to 25 mg twice a day, the patient realized he was experiencing ntinimal pain and resumed 
garden work using a rototiller for the first time in two years. These benefits have 
continued for more than five months at this dose. 

Example 6 

A patient suffering from psoriatic arthritis began taking 25 mg per day of 
topiramate, but the patient wanted to stop medication after 4 weeks in spite of a 
S1 gnificant reduction and almost total disappearance of her middle knuckle swelling 
because of severe lethargy. The dose was reduced to 7.5 mg twice a day and the 
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improvement continued in spite of winter weather. This has continued for more than ten 
months. 

Example 7 

A patient suffering from psoriatic arthritis began talcing 25 mg per day of 
topiramate. The dosage was increased each week until 45 mg per day was achieved. The 
patient reported a significant decrease in pain and greater mobility, which persisted even 
when stressed. The patient was stabilized at 25 mg, twice a day, for convenience. His 
benefits from topiramate have continued for almost five months. 

Example 8 

A patient suffering from ulcerative colitis began taking 7.5 mg per day of 
topiramate, resulting in a decrease in mucous after 7 days and no mucous or bleeding (i.e. 
light stools) after two weeks. When the dose was increased to 15 mg per day, the patient 
complained about being tired during the day. After two weeks at this dose, the patient's 
stools became darker with increase bowel frequency of movements and mucous. The 
patient stopped the topiramate for six days and then resumed it at 7.5 mg per day with a 
decrease in mucous, bowel movements and bleeding, which has persisted for more than 
16 weeks. 

Example 9 

A patient suffering from ulcerative colitis began taking 25 mg per day of 
topiramate, with dosage increases of 25 mg/day each week. At a dose of 50 mg twice a 
day, the patient noted a decreased intensity of symptoms, and at 75 mg twice a day 
reported decreased frequency of symptoms. At 100 mg twice a day, the patient reported 
that his diarrhea had stopped and that he was having normal daily bowel movements in 
spite of having reduced asakol dosage, first from 1200 to 800 mg, and then to 400 mg 
twice a day. By the end of nine months, the patient's weight was decreased to 270 lbs 
from 315 lbs. His disease was no longer affecting his ability to go to or stay at work. His 
colonoscopy exam was negative for the first time since the onset of his illness. 

Example 10 

A patient suffering from ulcerative colitis began taking 15 mg per day of 
topiramate, which resulted in a significant decrease in bowel frequency, bleeding and 
mucous within one week. When the dose was increased to 30 and then to 45 mg per day, 
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at 8 weeks from the initial dose of 15 mg per day. This improvement continued to be 
maintained at 12 weeks. 

Example 14 

A patient suffering from permphigus vulgaris and taking 50 mg twice a day of 
immuran and 20 mg per day of prednisone began talcing 15 mg per day of topiramate. 
The dose was increased to 45 mg per day in divided dosages over a three- week period. 
At this time, one lesion was shrinking, and by four weeks it was healed and the second 
lesion was beginning to shrink. This occurred in spite of reducing the immuran to 50 mg 
and prednisone to 10 mg each day, which were their lowest dosages in two years. The 
dosage was raised to 30 mg twice a day with the second lesion healing. These 
improvements continued to be maintained at 20 weeks and Ig antibody was zero. 

Example 15 

A patient suffering from multiple autoimmune diseases was treated with 
topiramate. The patient was suffering from systemic lupus erythematosis (SLE) acquired 
anemia of gamma globulins, rheumatoid arthritis, Renaud's phenomena and Hashimotos 
thyroiditis. The patient was also taking medrol at doses of 32 mg per day and up to 1 32 
mg per day and 25 mg weekly injections of methotrexate. 

The topiramate treatment was begun at 15 mg per day and increased weekly by 15 
mg to 65 mg per day and then stabilized at 50 mg per day after two months. The patient 
noted a very significant decrease in pain when walking and began to reduce the dose of 
medrol by 1 mg per week to a new maintenance dose of 5 mg per day. The frequency 
and intensity of her iritis, which was occurring every one to two months and lasting for 1 
to 2 weeks, described as an "incredible pain relieved only by wrapping my eyes and head 
with a black towel", decreased. It has occurred only once since using Topamax® when 
her father was dying. More revealing is the medication dosages and their frequency for 
her iritis (i.e. pred forte and cloxan drops) have been reduced remarkably and the patient 
has not had another episode in five months. All this improvement continued despite the 
cessation of methotrexate. The patient drove to her last appointment, which is the first 
time she has been able to do so in five years. She has now had consistent benefits for 
more than 6 months. 
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Example 16 

A patient suffering from psoriasis began taking 15 mg per day of topiramate for 7 
days with some improvement. When the dose was increased to 30 mg/day in divided 
dosages, the lesion began to get worse and at 45 mg/day in divided doses there was a 
clear deterioration. A 60 mg per day, new lesions were occurring. Tliedosewas 
decreasedto 15 mg every other day with minimal improvement. Within the first eight 
weeks, the PASI was judged to be unchanged at 29. 1 . 



Example 17 

A patient suffering from rheumatoid arthritis with a positive rheumatic factor 
about 3 decades earlier, at which time he also experienced polyarthritis and Renaud's 
phenomena, was treated with prednisone 40 mg per day for six months and was then 
weaned off the prednisone after one year. In the ensuing years, psoriasis developed on 
both elbows which was worse in the winter. He was an avid golfer and experienced 
painful swelling and stiffness of both wrists and hands, especially the left, and back pain 
and stiffness. Naproxen proved ineffective and he refused to consider a trial of steroids 
Arepeatrheumatoidfactorwas positive. He was begun on Topamax 15 mgaday which 
was mcreased weekly by 1 5 mg until 45 mg per day was taken in divided doses His 
rheumatoid pain on a self-rating scale of 0 to 10 with ten being very severe decreased as 
follows: joint pain in both hands 6 to 2, wrist pain 7 to 2 or 3, back pain and stiffness 6 to 
8 to 2 or 3. He reported he now sleeps better and "when I get up, I'm not stiff' This 
benefit has continued for six months along with improvement in his psoriasis. 

Example 18 

A patient suffering from multiple sclerosis (M.S.) was treated with Topamax 7 5 
mg at bedtime for three days during which time she was observed to be walking better 
and reported reduced back pain but continued cramping in both legs. The patient 
previously took trazadone 100 mg at bedtime, clonazepan 1 mg three times a day, 
citalapram 40 mg each morning, gabapentrin 600 mg four times a day, and syntlJoid 25 
meg per day for two years. She had refused steroids and interferon because of side 
effects. 
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The Topamax was increased to 15 mg at bedtime and she reported "no bad 
bladder accidents" and that her leg and foot cramps had disappeared. Two days later she 
was observed walking without a cane "straighter than I have in 10 years" and she 
reporting no urinary incontinence or back pain. She performed perfectly on the process 
noted cognitive functioning and felt her thought process was greatly improved. She was 
discharged on Topamax 15 mg at bedtime along with previous medications. The patient 
was much improved medically and emotionally. 

The patient returned four weeks later walking with a cane, having worked "10 to 
14 hours per day and exhausted from my move with little sleep during the past month". 
She reported "insatiable itching all over my body wherever my clothes touch the skin" 
which she unsuccessfully tried to treat with cetirizine. She said she felt "dizzy, weak, 
Charlie horses in arches of feet and toes, unable to stand for more than 10 minutes before 
starting to have gait problems, problems sleeping, having trouble mentally and urine 
leaking". Topamax was increased to 30 mg at bedtime and she was seen eight days later, 
at winch time she reported "no dizziness, weakness, urinary incontinence and decreased 
gait problems, itching and pain." She noted she was "sleeping wonderfully" and this 
benefit has continued for the past four months or until the present time. Her working 
diagnoses are Axis I Bipolar disorder, not otherwise specified Axis HI multiple sclerosis. 

Example 19 

A patient presented with rapid mood swings and a complaint of severe intense 
itching from clothing tags and some clothing, which began over twenty years ago. She 
was begun on gabapenten which was increased to 300 mg qid. She returned relating that 
she felt a little calmer but complained that she had gained five pounds in two weeks. Her 
itching was unchanged. She was begun on Topamax 12.5 mg at bedtime which was 
increased weekly by 12.5 mg until 50 mg. She reported "true stabilization of my mood" 
and for the first time she noted no itching at all. 

Example 20 

A patient presented depressed related to a 15 pound weight gain following a 
recurrent of eosinophilic gastroenteritis treated with 20 mg of prednisone. This was his 
third bout in two years, all confirmed by a stomach biopsy. Each recurrence began 
between four and five months after being withdrawn from steroids, which had caused 
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Physical side effects and suspiciousness. A trial of Topamax 7.5 mg every three days and 
then 7.5 mg every other day was begun. The patient was again slowly withdrawn from 
prednisone and has not had a recurrence of his symptoms in 1 9 months 



The compounds of the present invention when employed to treat psoriasis or 
multiple sclerosis are typically administered in daily dosages of less than 50 mg more 
typ^ally at least about 5 mg., preferably about 5 to about 45 mg. and more preferably 
about 30 to about 45 mg when treating psoriasis. Dosages above 50 mg when treating 
psoriasis (e.g. lOOmg/day) resulted in worsening of lesions. When treating multiple 
sclerosis, the more preferred dosage is about 5 to about 30 mg. It has been observed that 
dosages above 30 mg. have resulted in worsening of the disease. 

When used to treat autoimmune diseases other than psoriasis or multiple sclerosis 
the daily dosage is typicallyup to aboutlOOmg., but in some cases could be up to about' 
250 mg.or even up to about 500 mg., more typically about 50 mg or less, and preferably 
about 5 to about 45 mg. A typical example is about 7.5 mg. 

Optimal dosages and dosage regimens to be aommistered may be readily 
determined by those skilled in the art, and will vary with the pharmacodynamics 
characteristics of the particular agent, its time and mode of administration, the strength of 
the preparation and the advancement of the disease condition (including the nature and 
extent of the symptoms of the disease). In addition, factors associated with the particular 
panent being treated, including patient's sex, age, weight, diet, physical activity and 
concomitant diseases, will result in the need to adjust dosages and/or regimens 

For pharmaceutical administration, one or more of compound(s) of formula (I) 
may be administered by any suitable means, as would be apparent to one skilled in the 
art. More particularly, the compounds) of formula (I) may be administered by any 
parenteral method, including, but not limited to oral, pulmonary, intraperitoneal (ip) 
mtravenous (iv), intramuscular (im), subcutaneous (sc), transdermal, buccal nasal ' 
sublingual, ocular, rectal and vaginal. The compounds of formula (I) may fe^ be 
administered topically, by any suitable method known to one skilled in the art, for 
example asalotion, and the like. It will be readily apparent to those skUled in the art that 
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any dose or frequency of administration that provides the therapeutic effect described 
herein is suitable for use in the present invention. 

The compounds of formula (J) may be administered via a pharmaceutical 
composition comprising the compound of formula (I) and a pharmaceutically acceptable 
carrier. 

Pharmaceutically acceptable carriers include, for example, vehicles, adjuvants, 
excipients, or diluents, are well-known to those who are skilled in the art. Typically, the 
pharmaceutically acceptable carrier is chemically inert to the active compounds and has 
no detrimental side effects or toxicity under the conditions of use. The pharmaceutically 
acceptable carriers can include polymers and polymer matrices. 

The compounds of this invention can be administered by any conventional 
method available for use in conjunction with pharmaceuticals, either as individual 
therapeutic agents or in a combination of therapeutic agents. 

Dosage forms (compositions suitable for administration) typically contain about 1 
mg to about 50 mg of active ingredient per unit. In these pharmaceutical compositions, 
the active ingredient will ordinarily be present in an amount of about 0.5-95% weight 
based on the total weight of the composition. 

The active ingredient can be administered orally in solid dosage forms, such as 
capsules, tablets, and powders, or in liquid dosage forms, such as elixirs, syrups and 
suspensions. It can also be administered parenterally, in sterile liquid dosage forms. The 
active ingredient can also be administered intranasally (nose drops) or by inhalation of a 
drug powder mist. Other dosage forms are potentially possible such as administration 
transdennally, via patch mechanism, lotion or ointment. 

Formulations suitable for oral administration can consist of (a) liquid solutions, 
such as an effective amount of the compound dissolved in diluents, such as water, saline, 
or orange juice; (b) capsules, sachets, tablets, lozenges, and troches, each containing a 
predetermined amount of the active ingredient, as solids or granules; (c) powders; (d) 
suspensions in an appropriate liquid; and (e) suitable emulsions. Liquid formulations 
may include diluents, such as water and alcohols, for example, ethanol, benzyl alcohol, 
propylene glycol, glycerin, and the polyethylene alcohols, either with or without the 
addition of a pharmaceutically acceptable surfactant, suspending agent, or emulsifying 
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agent. Capsule fonns can be of the ordinary hard- or soft-shelled gelatin type containing 
for example, surfactants, lubricant,, and inert fillers, such as lactose, sucrose, calcium 
Phosphate, and com starch. Tablet forms can include one or more of the following: 
lactose, sucrose, mannitol, com starch, potato starch, alginic acid, microcystalline 
cellulose, acacia, gelatin, guar gum, colloidal silicon dioxide, croscarmellose sodium, 
talc, magnesium stearate, calcium stearate, zinc stearate, stearic acid, and other 
excipients, colorants, diluents, buffering agents, disintegrating agents, moistening agents 
preservatives, flavoring agents, and pharmacologically compatible carriers. Lozenge 
forms can comprise the active ingredient in a flavor, usually sucrose and acacia or 
tragacanth, as well as pastilles comprising the active ingredient in an inert base, such as 
gelatin and glycerin, or sucrose and acadia, emulsions, and gels containing, in addition to 
the active ingredient, such carriers as are known in the art. 

The compounds of the present invention, alone or in combination with other 
suitable components, can be made into aerosol formulations to be administered via 
inhalation. These aerosol formulations can be placed into pressurized acceptable 
propellants, such as dichlorodifluoromethane, propane, and nitrogen. They also may be 
formulated as pharmaceuticals for non-pressured preparations, such as in a nebulizer or 
an atomizer. 

Formulations suitable for parental adniinistration include aqueous and non- 
aqueous, isotonic sterile injection solutions, which can contain antioxidants, buffers 
bacteriostats, and solutes that render the formulation isotonic with the blood of the ' 
intended recipient, and aqueous and non-aqueous sterile suspensions that can include 
suspending agents, solubilizers, thickening agents, stabilizers and preservatives. The 
compound can be acmunistered in a physiologically acceptable diluent in a 
pharmaceutical carrier, such as a sterile liquid or mixture of liquids, including water 
saline, aqueous dextrose and related sugar solutions, an alcohol, such as ethanol 
isopropanol, or hexadecyl alcohol, glycols, such as propylene glycol or polyethylene 
glycol such as poly(ethleneglycol) 400, glycerol ketals, such as 2,2-dimethyl-l 3- 
dioxolane-4-methanol, ethers, an oil, a fatty acid, a fatty acid ester or glyceride! or an 
acetylated fatty acid glyceride with or without the addition of apharmaceutically 
acceptable surfactant, such as a soap or a detergent, suspending agent, such as pectin 
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carbomers, methylcellulose, hydroxypropylmethlcellulose, or carboxymethylcellulose, or 
emulsifying agents and other pharmaceutical adjuvants. 

Oils, which can be used in parenteral formulations include petroleum, animal, 
vegetable, or synthetic oils. Specific examples of oils include peanut, soybean, sesame, 
cottonseed, corn, olive, petrolatum, and mineral. Suitable fatty acids for use in parenteral 
formulations include oleic acid, stearic acid, and isostearic acid. Ethyl oleate and 
isopropyl myristate are examples of suitable fatty acid esters. Suitable soaps for use in 
parenteral formulations include fatty alkali metal, ammonium, and triethanolamine salts, 
and suitable detergents include (a) cationic detergents such as, for example, 
dimethyldialkylammonium halides, and alklypyridinium halides, (b) anionic detergents 
such as, for example, alkyl, aryl, and olefin sulfonates, alkyl, olefin, ether, and 
monoglyceride sulfates, and sulfosuccinates, (c) nonionic detergents such as, for 
example, fatty amine oxides, fatty acid alkanolamides, and polyoxyethylene 
polypropylene copolymers, (d) amphoteric detergents such as, for example alkyl p- 
aminopropionates, and 2-alkylimidazoline quaternary ammonium salts, and (e) mixtures 
thereof. 

The parenteral formulations typically contain from about 0.5% to about 25% by 
weight of the active ingredient in solution. Suitable preservatives and buffers can be used 
in such formulations. In order to minimize or eliminate irritation at the site of injection, 
such compositions may contain one or more nonionic surfactants having a hydrophile- 
lipophile formulations ranges from about 5% to about 15% by weight. Suitable 
surfactants include polyethylene sorbitan fatty acid esters, such as sorbitan monooleate 
and the high molecular weight adducts of ethylene oxide with a hydrophobic base, 
formed by the condensation of propylene oxide with propylene glycol. 

Pharmaceutically acceptable excipients are also well-known to those who are 
skilled in the art. The choice of excipient will be determined in part by the particular 
compound, as well as by the particular method used to administer the composition. 
Accordingly, there is a wide variety of suitable formulations of the pharmaceutical 
composition of the present invention. The following methods and excipients are merely 
exemplary and are in no way limiting. The pharmaceutically acceptable excipients 
preferably do not interfere with the action of the active ingredients and do not cause 
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adven* side-effects. Suitable earners and excipienta ^ Mlvents such „ ^ 
alcohol, and propyls glycol, solid absortants and diluents, surface active agents ' 
suspending agent, Meting binders, lubricants, flavors, and coloring agents 

The fonnulations can be presented in unit-dose or multi-dose sealed contains 
such aa ampules and vials, and can be stored in a tWdned (lyophihzed, condition ' 
requrnng only me addition of to sterile liquid excipient, for example, water for 

can beprepared fiom sterile powders, granules, and tablets. The requirements for 
effective pharmaceutical carriers for injectable compositions are well known to those of 
ordmary drill in me art. See Pharmaceutics ana Papacy Pracice, I.B. Lippincori Co., 
Fluladelphia, Pennsylvania. 

Moreover, the compounds of.be present invention can be administered in the 
form of nose drops, or metered dose and a nasal or buccal inhaler. The drug is dehVered 
Irom a naaal solution aa a fine mist or from a powder aa an aerosol. 

The foregoing description of the invention illustrates and describee the present 
mvention. Additionally, the disclosure shows and describe representative profened 
embodimenta of the mventionbu, as mentioned above, i, is ,o be understood tha, the 
mvention is capable of use in various other combination,, modif cations, and 
envrronments and is capable of changes or modifications within the scope of the 
mvennve concept as expressed herein, commensurate with the above teachings and/or the 
sktll or knowiedge of me relevant art. The embodiments described hereinabove aro 
^toendedteexptain best modes Imowrrofp^cticing the invention and to enable 

Acconhngjy, the description is no, intended to limit me invention to the tan disclosed ' 
herorn. Also, it is intended that me appended claims be constioed to include alternative 
embodiments. 
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What is claimed is: 



1. 



A method for treating an autoimmune disease in a subject in need thereof 



comprising administering a therapeutically effective amount of a compound of the 
formula (I): 



R 2 , R3, R4 and R5 are independently hydrogen or lower alkyl and, when X is CH 2 , 
R4 and R5 may be alkene groups joined to form a benzene ring and, when X is oxygen, R2 
and R 3 and/or R4 and R 5 together may be a methylenedioxy group of the following 
formula (II): 



wherein 

R6 and R 7 are the same or different and are hydrogen, lower alkyl or are alkyl and 
are joined to form a cyclopentyl or cyclohexyl ring. 

2. The method of Claim 1, wherein the compound of formula (I) is 
topiramate. 

3. The method of Claim 1, wherein the therapeutically effective amount of 
the compound of formula (I) is in the range of about 5 to about 500 mg daily. 

4. The method of Claim 3, wherein the therapeutically effective amount of 
the compound of formula (I) is in the range of about 5 to about 250 mg daily. 

5. The method of Claim 4, wherein the therapeutically effective amount of 
the compound of formula (I) is in the range, of about 5 to less than 50 mg daily. 




a) 



X is CH2 or oxygen; 

Ri is hydrogen or alkyl and 
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6. ^m e fl m dofChi m l,wh ere mlh e au t ota m u n edi S ea S ei SS eIectedfia I n 
the group eonsiating of an organ or tissue specifio autoimmune diaease, a systemic 
automunune disease and a disorder exhibiting autoimmune expressions. 

7. ThemetlH.dofClatal.whereinfeaatotanm.edise.a.iaadiaeaae 
affecung a bioiogicai system selected from the grcup of to ^ ^ 

system; dte peripheral nervous aystem, ». gasuointertna. system; the blood; me blood 
vessels; the hear.; an endoerine gland; an aetata, gtad, conneorive tissue; bones; 
lungs; muscles; genitalia; eyes and skin. 

8. The method of Claim 1, wherein the autoimmune disease is selected from 
the group consisting of Graves' disease, Hashimoto's thyroiditis, autoimmune 
polyglandular syndrome, msulhvdependent diabetes mellitus, insulin-resistant diabetes 
melhtus, immune-moated infertility, autoimmune Addison's disease, pemphigus 
vulgans, pemphigus foliaceus, dermatitis herpetiformis, autoimmune alopecia, vitiligo 
auton^unehemo^ » 

thrombocytopenic purpura, pernicious anemia, myasthenia gravis, Guillain-Barre 
syndrome, stiff-man synd[omt , ^ lhQ ^ ^ 

Goodpasture's syndrome, autoimmune uveitis, temporal artertis, Bechet's disease 
Crohn's disease, ulcerative colitis, primary bilary cirrhosis, autoimmune hepatitis' 
autonnmune oophoritis, fibromayalgia, polymyositis, dermatomyostis, ankylosing 
spondylitis, Takayashu arteritis, panniculitis, pemphigoid, vascuhtis of unknown origm, 
anca negative vascuhtis, anca positive vascuhtis, systemic lupus erythematosus, psoriatic 
arthnus, rheumatoid arthritis, schleroderma, systemic necrotizing vascuhtis, Wegener's 
granulomatosis, CREST syndrome, antiphospholipid syndrome, Sjogren's syndrome 
eosmophrlic gastroenteritis, atypical topical dermatitis, cardiomyopathy, post-infectious 
syndrome and postinfectious endomyocarditis. 

9. The method of Claim 6, wherein the autoimmune disease is an organ or 
tissue specific autoimmune disease. 

1 0. The method of Claim 9, wherein the autoimmune disease is selected from 
the group consisting of Graves' disease, Hashimoto's thyroiditis, autoimmune 
polyglandular syndrome, insulin-dependent diabetes melhtus, insulin-resistant diabetes 
melhtus, immune-mediated infertility, autoimmune Addison's disease, pemphigus 
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vulgaris, pemphigus foliaceus, dermatitis herpetiformis, autoimmune alopecia, vitiligo, 
autoimmune hemolytic anemia, idiopathic thrombocytopenic purpura, autoimmune 
tlirombocytopenic purpura, pernicious anemia, myasthenia gravis, Guillain-Barr6 
syndrome, stiff-man syndrome, acute rheumatic fever, sympathetic ophthalmia, 
Goodpasture's syndrome, autoimmune uveitis, temporal artertis, Bechet's disease, 
Crohn's disease, ulcerative colitis, primary bilary cirrhosis, autoimmune hepatitis, 
autoimmune oophoritis, fibromayalgia, polymyositis, dermatomyostis, ankylosing 
spondylitis, Takayashu arteritis, panniculitis, pemphigoid, vasculitis of unknown origin, 
anca negative vasculitis and anca positive vasculitis. 

1 1 . The method of Claim 6, wherein the autoimmune disease is a systemic 
autoimmune disease. 

12. The method of Claim 10, wherein the autoimmune disease is selected from 
the group consisting of systemic lupus erythematosus, psoriatic arthritis, rheumatoid 
arthritis, scleroderma, systemic necrotizing vasculitis, Wegener's granulomatosis, 
CREST syndrome, antiphospholipid syndrome and Sjogren's syndrome. 

13. The method of Claim 6, wherein the autoimmune disease is a disorder . 
exhibiting autoimmune expressions. 

14. The method of Claim 13, wherein the autoimmune disease is selected from 
the group consisting of eosinophilic gastroenteritis, atypical topical dermatitis, 
cardiomyopathy, postinfectious syndromes and endomyocarditis. 

1 5 . The method of Claim 6, wherein the autoimmune disease is selected from 
the group consisting of myasthenia gravis, autoimmune uveitis, autoimmune hemolytic 
anemia, pernicious anemia, autoimmune thrombocytopenia; temporal artertis; anti- 
phospholipid syndrome, Behcet's disease; dermatitis herpetiformis, pemphigus vulgaris, 
vitiligo; Crohn's Disease, ulcerative colitis, primary bilary cirrhosis, autoimmune 
hepatits; type 1 or immune-mediated diabetes mellitus, Grave's disease, Hashimoto's 
thyroiditis, autoimmune oophoritis, orchitis, rheumatoid arthritis, fibromyalgia, systemic 
lupus erythematosus, scleroderma, polymyositis, dermatomyostisand Sjogren's 
syndrome. 

16. The method of Claim 6, wherein the autoimmune disease is selected from 
the group consisting of psoriatic arthritis, rheumatoid arthritis, insulin dependent 
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dtaeare, Crehn s dtseasa, p^cous atttaaia, tempos arteritis, ufcerative ootids 
scnleroderma and myasthenia gravis. 

ttegxoup ccs.sting „ fpemphegm ^ rhemato . d 
ulcerative colitis aid sy5tenic lupus 

/" \ / CH 2 OS0 2 NHR 1 



(1) 



X is CH 2 or oxygen; 

Ri is hydrogen or alkyl and 



R 2 , R* R^dR.are independently hydrogen or lower alkyl and, whenXis CH 2 
and^and/or^andR.togethernaayheamethylenediox^ 




Re 

R 7 „ . 

wherein 

^ mdR '^^^»rdiffe ren ,a„da re hydrogen,low er alky I orarea lk yland 
are joined to form a cyclopentyl or cyclohexyl ring. 

19. The memod of data, 18, wherein the of fommla ffi „ 

20. 11. method of Claim 18, wherein fc ^ ^ fc ^ 

joventle rhenmatoid arthritis, psoriatic arthritis, posing spondffitia, ^ ^ 
seronegative anhropanties, ^ ^ ^ 
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systemic lupus erythematosis, antiphospholipid syndrome, iridocyclitis/uveitis/optic 
neuritis, idiopathic pulmonary fibrosis, systemic vasculitis/wegener's granulomatosis, 
sarcoidosis, orchitis/vasectomy reversal procedures, allergic/atopic diseases, eczema, 
allergic contact dermatitis, allergic conjunctivitis, hypersensitivity pneumonitis, 
transplants, organ transplant rejection, graft- versus-host disease, systemic inflammatory 
response syndrome, sepsis syndrome, gram positive sepsis, gram negative sepsis, culture 
negative sepsis, fungal sepsis, neutropenic fever, urosepsis, meningococcemia, 
trauma/hemorrhage, bums, ionizing radiation exposure, acute pancreatitis, adult 
respiratory distress syndrome, rheumatoid arthritis, alcohol-induced hepatitis, chronic 
inflammatory pathologies, sarcoidosis, Crohn's pathology, sickle cell anemia, nephrosis, 
atopic diseases, hypersensitity reactions, conjunctivitis, endometriosis, urticaria, systemic 
anaphalaxis, dermatitis, pernicious anemia, hemolytic disesease, thrombocytopenia, graft 
rejection of any organ or tissue, kidney transplant rejection, heart transplant rejection, 
liver transplant rejection, pancreas transplant rejection, lung transplant rejection, bone 
marrow transplant (BMT) rejection, skin allograft rejection, cartilage transplant rejection, 
bone graft rejection, small bowel transplant rejection, fetal thymus implant rejection, 
parathyroid transplant rejection, xenograft rejection of any organ or tissue, allograft 
rejection, anti-receptor hypersensitivity reactions, Graves disease, Raynoud's disease, 
type B insulin-resistant diabetes, myasthenia gravis, antibody-meditated cytotoxicity, 
type EQ hypersensitivity reactions, systemic lupus erythematosus, POEMS syndrome 
(polyneuropathy, organomegaly, endocrinopathy, monoclonal gammopathy, and skin 
changes syndrome), polyneuropathy, organomegaly, endocrinopathy, monoclonal 
gammopathy, skin changes syndrome, antiphospholipid syndrome, pemphigus, 
scleroderma, mixed connective tissue disease, idiopathic Addison's disease, chronic 
active hepatitis, primary billiary cirrhosis, vitiligo, vasculitis, post-MI cardiotomy 
syndrome, type IV hypersensitivity , contact dermatitis, hypersensitivity pneumonitis, 
allograft rejection, granulomas due to intracellular organisms, drug sensitivity, 
metabolic/idiopathic, Wilson's disease, hemachromatosis, alpha-1 -antitrypsin deficiency, 
hashimoto's thyroiditis, osteoporosis, hypothalamic-pituitary-adrenal axis evaluation, 
primary biliary cirrhosis, thyroiditis, encephalomyelitis, cachexia, cystic fibrosis, 
neonatal chronic lung disease, chronic obstructive pulmonary disease (COPD), familial 
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M gtaen^ nepWtis> ^ ^ ^ 

intoxication. 
21. 



Ame *° d ^etrea^^ 

/ ~\ ^CH 2 OS0 2 NHR 1 



(i) 



X is CH 2 or oxygen; 
Ri is hydrogen or alky] and 
R 2 



7* ^^^^-^^^and.wnenXisoxyg^ 



formula (II): 

Re 

i. W 
wherein 




R, and R 7 are the same or different and are hydrogen, lower alkyl or are alky] and 
are^edtotoacyclopentylorcyclohexylring. °r are aUcyl and 

22. ^^-taO-mll.^fc.^^^^^^^ 
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